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Occupational Exposure to Antineoplastic Drugs

Therapeutic agents used to treat
cancer are most commonly known as
antineoplastic or cytotoxic drugs. At
the present time, approximately 30
antineoplastic drugs are available
commercially in the United States and
another 70 are in some stage of clini-
cal development. These drugs are ad-
ministered to an estimated 200,000-
400,000 patients annually (1). It has
b estimated that a large hospital
pe. macy may prepare more than one

undred injectable antineoplastic
.:reparations during a week. In addi-
tion, these drugs are also adminis-
tered in physicians’ offices. Based on
a survey, four specialties viz., internal
medicine, general surgery, dermatol-
ogy, and urology, utilize all forms of
antineoplastic drugs to a great extent.
Some specialists in internal medicine
can be expected to administer an av-
erage of two parenteral antineoplastic
drugs per week (2).

Antineoplastic drugs may be di-
vided into several classes. These in-
clude alkylating agents, antimetabo-
lites, antibiotics, mitotic inhibitors,
and hormones (3). The major practical
route of administering many antineo-
plastic drugs is via parenteral injec-
tion. Health care personnel such as
pharmacists, nurses, physicians, and
other hospital staff who are involved
in the preparation, administration,
and disposal of these drugs may be
occupationally exposed to these
agents. The potential routes of expo-

"™ to these drugs are primarily
tiwsugh inhalation of the aerosolized
drug, absorption through the skin by
contact, and ingestion through con-
tact with contaminated food or ciga-
rettes. Opportunity for exposure may
occur at many points in the handling

of these drugs. Aerosol generation
may occur during any of the following
manipulations: withdrawal of the nee-
dle from vials, use of syringes and
needles or filter straws to transfer the
drug, opening of ampules, expelling of
air from syringes, or clipping of nee-
dles (2,4).

All of the cytotoxic or antineoplas-
tic agents inhibit the growth of tumors
by disrupting cell growth and killing
actively growing cells. Even in thera-
peutic doses these agents produce
toxic side effects due -to their poor
selectivity between target and normal
cells. This picture of clinical toxicity
has been well documented by the ad-
verse effects noted in the treatment of
patients (5). However, in recent
years, there has been a considerable

increase in concern over the potential
occupational hazards associated with
the handling of antineoplastic drugs.
Several studies have appeared in the
literature indicating that certain cyto-
toxic drugs have demonstrated muta-
genic, carcinogenic and teratogenic
effects (6-17). Albeit there is no con-
clusive evidence at the present time to
suggest that repeated occupational ex-
posures to small amounts of antineo-
plastic drugs over a long period of
time have been causally related to car-
cinogenic or teratogenic effects, there
is a growing concern for such poten-
tial effects in humans. A recent study
has suggested associations between
fetal loss among nurses and occupa-
tional exposure to antineoplastic
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drugs (18). Apart from their carcino-
genic, teratogenic, and mutagenic po-

#™tential, many antineoplastic drugs

-

_pose a more acute hazard due to their

direct irritant effect on the skin, eyes,
mucous membranes, and other tissues
with which they may come into con-
tact. Certain antineoplastic drugs may
also produce allergenic responses
upon contact with the skin (2,5). The
occupational risk from handling an
antineoplastic drug would depend
upon its inherent toxicity, susceptibil-
ity of the individual to the drug'’s toxic
effects, dietary habits, number of ex-
posures, magnitude of exposure, and
the type of exposure. Of these factors,
only the number, magnitude, and the
type of exposure can be controlled to

any substantial degree (19).

In view of the potential occupa-
tional hazard to health care personnel
handling antineoplastic drugs, various
authorities and professional organiza-
tions have developed guidelines for
the safe handling of these drugs. In-
cluded among these professional
bodies are the National Institutes of
Health (NIH) (20), American Society
of Hospital Pharmacists (19), Na-
tional Study Commission on Cyto-
toxic Exposure (21), the Society of
Hospital Pharmacists of Australia
(22), the Canadian Society of Hospital
Pharmacists (23), Health and Welfare
Canada (24), the Pharmaceutical Soci-
ety, England (25), Mount Sinai Medi-
cal Center (26). and the Department
of Industrial Relations, California

(27). The recommended NIH guide-
lines have been reviewed by the
Council on Scientific Affairs. Ameri-
can Medical Association (2) and ac-
cordingly, have been determined to be
appropriate and most reasonable
means of reducing the occupational
exposure. Recently, the U.S. Occupa-
tional Safety and Health Administra-
tion (OSHA) (4) has also recom-
mended controls and work practice
techniques to limit exposure of work-
ers to the antineoplastic drugs. The
summary of guidelines recommended
by various organizations and authori-
ties is provided below and can be clas-
sified as: drug preparation, drug ad-
ministration, accidental spills and
exposure, waste disposal, and person-

nel policy.
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Heparin Sodium Contamination with Pseudomonas putida

3y

J

_On three occasions, from Decem-
11985 to January 1986, Pseudo-
as putida was isolated from rou-

tine surveillance cultures of bone

marrow harvested from three donors
at a single hospital in Minnesota. Cul-
tures of all materials added to bone
marrow at the time of collection were
performed by the hospital. Eight of 70
unopened 5-ml glass ampules of a sin-
gle lot (#84339) of heparin sodium
without preservatives (manufactured
for O'Neal, Jones & Feldman Phar-
maceuticals, St. Louis, Missouri, by
Torigian Laboratories, Queens Vil-
lage, New York) were culture-positive
for P. putida. Heparin was added to
the marrow as an anticoagulant during
the collection procedure. The hospital
received lot #84339 in April 1985, but

it was not used until November 1985.

Two of the three contaminated mar-
row specimens had been administered
to recipients before the culture results
were known. Neither recipient had
blood cultures positive for P. putida
or clinical signs of bacteremia, al-
though antibiotic therapy was begun

far, both patients approximately 24
-s after transplantation.
nvestigation of P. putida blood-

')slream,,infections involving three

other patients from two additional
hospitals are ongoing. One patient, a
31-year-old female, developed P.
putida bacteremia in July 1985, 7 days
after receiving an allogeneic bone-
marrow transplant. Harvested bone
marrow had been mixed with heparin
sodium without preservatives. The
other two patients were neonates in a
single hospital during July and August
1985. Their blood cultures were
drawn through umbilical artery cathe-
ters and grew organisms identified as
either P. putida or P. fluorescens. The
catheters had been flushed with hepa-
rin sodium without preservatives. The
lot numbers of heparin used on these
three patients were not recorded, al-
though the source of the product was
the same as that for the Minnesota
hospital.

Editorial Note: P. putida is a glucose
nonfermenting gram-negative rod that
has only rarely been associated with
clinical infection. P. putida has many
biochemical characteristics similar to
P. flourescens (I). Heparin sodium
without preservatives may be selected
for use in clinical situations in which
preservatives might have undesirable
effects, such as for maintaining pat-
ency of intravenous catheters in neo-

nates or anticoagulation of bone mar-
row harvested for transplantation.

After receiving the report of appar-
ent P. putida contamination of hepa-
rin ampules from the hospital in Min-
nesota, the U.S. Food and Drug
Administration (FDA) notified the
product’s distributor. The distributor
voluntarily contacted purchasers of
lot #84339, indicating that ampules of
this lot should not be used until fur-
ther notice. CDC, FDA, the distribu-
tor, and the manufacturer are per-
forming cultures to detect potential
contamination of other heparin am-
pules.

Hospitals that have identified pa-
tients with P. putida bloodstream in-
fections in the past year are requested
to report their findings through local
and state health departments to
CDC's Hospital Infections Program,
telephone (404) 329-3406.
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Influenza Surveillance
Virginia 1985-1986

™

Oct. 30

responsible for the outbreak.

Epidemiology Bulletin
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WEEK ENDING

Jan., 22

Feb. 12 Mar. § Mar. 26

Reports of influenza-like illness peaked for the week ending February 26 and subsequently subsided in March.
Influenza type B was repeatedly isolated by several laboratories, suggesting that this virus type was in large part



Cases of selected notifiable diseases, Virginia, for the period March 1 through March 31, 1986

Wl_ State Regions
by
Disease e i i | 5 Yo I Miaae
Month | Month 1986 1985 | To Date [N.W. [N. |S.W.| C. | E.
Measles 0 0 0 7 5 0 0 0 0 0
Mumps 4 1 9 11 18 0 2 1 0 1
Pertussis 3 4 9 2 6 0 0 3 0 0
Rubella 0 0 0 0 1 0 0 0 0 0
Meningitis—Aseptic 4 15 37 60 33 0 0 2 0 2
*Bacterial 35 21 78 86 75 3 5 8 1 18
Hepatitis A (Infectious) 26 10 40 59 44 15 2 4 1 4
B (Serum) 63 30 117 143 126 NP 0 o 0 e
Non-A, Non-B 8 8 18 26 22 2 | 1 1 3
Salmonellosis 92 65 224 293 235 8 |21 16 1722 | .25
Shigellosis 4 4 13 17 70 2 1 0 0 |
Campylobacter Infections 23 26 76 11 69 5 7 | 1 9
Tuberculosis 43 24 79 69 107 4 |10 3 12 14
Syphilis (Primary & Secondary) 45 28 127 86 138 4 5 13 5 18
Gonorrhea 1662 1492 4433 4571 4815 — |=| == | =
Rocky Mountain Spotted Fever 1 0 1 0 0 | 0 0 0 0
Rabies in Animals 35 9 50 45 82 19 7 3 6 0
("  Meningococcal Infections 29 6 37 23 23 15 2 3 3 6
1 Influenza 1153 1696 2863 791 1418 63 10 | 702 [ 118 |260
Toxic Shock Syndrome 3 | 6 0 1 0 1 2 0 0
Reyes Syndrome 0 0 0 1 3 0 0 0 0 0
Legionellosis 0 0 3 5 4 0 0 0 0 0
Kawasaki's Disease 3 2 7 13 8 0 0 2 0 1
Other: Acquired Immunodeficiency
Syndrome 9 24 54 15 — 1 3 1 | 3

Counties Reporting Animal Rabies: Caroline | raccoon; Fauquier 4 raccoons, | skunk; King George 1 fox, | horse;
Rockingham 1 raccoon; Shenandoah | grey fox, 3 raccoons, | skunk; Warren | lamb, 3 raccoons, | sheep; Fairfax 1 fox, 3
raccoons: Loudoun 2 raccoons, | skunk; Alleghany 1 bobcat, 1 raccoon; Russell I skunk; Hanover 6 raccoons

Occupational Illnesses: Pneumoconioses 30; Asbestosis 8; Silicosis 4; Dermatisis 3; Hearing loss 3; Carpal tunnel syndrome
3; Chemical poisoning 1; Respiratory disorder 1.

*other than meningococcal
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